Altered L-arginine metabolism results in increased nitric oxide release from uraemic endothelial cells.
Results regarding the nitric oxide (NO) system in uraemia are contradictory. L-arginine, the precursor of NO, is also metabolized by arginase to form ornithine and urea. In the present study, endothelial NO production and arginine metabolism in uraemia were assessed. In addition an in vivo model was used to examine excess consumption of NO in uraemia. NO and amino acid measurements were made from basal and stimulated (by bradykinin) uraemic and control endothelial cells. Reverse-transcriptase PCR was used to assess endothelial NO synthase (eNOS) and inducible NOS (iNOS) expression. Finally, aortae of uraemic rats were stained for nitrotyrosine (a marker of peroxynitrite). Basal uraemic cells produced more NO than the control cells. L-arginine levels were greater in uraemic (supernatants/cells), but ornithine levels were higher in control (supernatants/cells). Following stimulation, NO levels in supernatants were similar, but the rise in NO production was greater in control compared with uraemic cells; l-arginine levels still remained higher in uraemic supernatants/cells. Differences in ornithine concentration (supernatants/cells) disappeared following bradykinin stimulation, due to a rise in ornithine levels in the uraemic group. There was no difference in eNOS expression, nor was iNOS detected in either group. Only aortae from uraemic rats showed evidence for nitrotyrosine staining. These studies demonstrated increased basal NO release in uraemic endothelial cells, perhaps by inhibition of arginase and hence diversion of arginine to the NO pathway. The increased NO produced under basal conditions may be inactive due to excessive consumption, resulting in peroxynitrite formation. Interestingly, bradykinin appears to restore arginase activity in uraemia, resulting in normalization of NO production.